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$1:Earrow AA$ $4:Aarrow a$ bccaa
$2:Aarrow BA$ $5:Barrow b$







Procedure PARALLEL-LR ( )
( ): LR (LRA), (STTT),
(STTN) . ( 3 )
Step 1: (NDSL, , NDSL $G_{1}$ )
( 4 )
Step 2: LR (LRPT) ( 5 )
Step 3: ( 6 )
(I)LRPT $G_{2}$ .
(2)$pebble$ game G2 .
(3)$Euler$ tour technique $G_{2}$ .
Step 4: ( 7 )
871 1994 145-153
146
3 ( . )
, .
3.1 LR (LRA)
LR (LRA) $Q$ , Qpop
$Q_{push}$ . LRA (
$[3, 4]$ ). 1 LRA 2 .
2: LR (LRA)
3.2 (STTT)
LRA si $(\in Q_{push})$ LR $a_{k}1$
$s_{j}(\in Q_{push})$ , LR





LRA si ( $\in Q_{pu}$ $h$ ) $A_{i}(\in N)1$ $s_{j}(\in Q_{push})$ ,
shift .
, LR LRA $s_{i}$ , $r_{i+1},$ $r_{i+2}\ldots$ ( $\in$ Qpop)
$s_{j}$ , reduce .
(STTN) , LRA $s_{i}$ $A_{i}$
, $Sj$ ,
.
, $A_{i}$ shift reduce (si, $Sj$ , shift), (si, $s_{j}$ ,
reduce) STTN .
( , , )
( $s_{0},$ $s_{1}$ , shift) ( $s_{t},,$ $s_{2}$ , shift) ( $s_{0}$, S3, shift) ( $s_{0},$ $s_{l}$ , shift)
( $s_{1},$ $s_{2}$ , shift) ( $s_{1},$ $s,$ , shift) ( $s_{1},$ $\approx,$ reduoe)
$(s_{2}, s_{2}, shift)(s_{2}, s_{3}, shift)(s_{2}, s_{1}, reduce)$ $ts_{2},$ $s_{\infty},$ $reduce$ )
( $s,,$ $s_{2}$ , shift) ( $s_{3},$ $s,,$ shift)$\cdot$ ( $s_{3},$ $s_{1}$ , reduce) ( $s,,$ $s_{r}$ , reduce)
4: (STTN)
4 NDSL ( Step 1)
NDSL $G_{1}=(V_{1}, E_{1})$ , : $V_{1}$ , : $E_{1}$ , [1]
, , NDSL $G_{1}$ .
NDSL , $a_{i}$ STTT
. , $a_{i-1}$ $s_{i-1}^{e}$
$a_{i}$
$s_{i}^{b}$ , $v(i, s_{i}^{b})$ $V_{1}$ . .
$E_{1}$ , $v$ ($i-1$ , si-l) $v$ ( $i$ , si) , $v$ ( $a_{i}$ , si-l, si)
STTT , $e(v(i-1, s_{i-1}),$ $v$ ( $i$ , si)) $E_{1}$ .
[NDSL ]
Procedure MAKE-NDSL
Step 1: (NDSL $V_{1}$ , $E_{1}$ )
(1)\sim K\leftarrow \phi ( ); El\leftarrow \phi ( );
(2) for all $1<i\leq n$ , $s_{i}\in Q_{push}$ in parallel do
{NDSL $V_{1}$ }
(3) if STTT $a_{i-1}$ $s_{i}^{e}$
$=a_{i}$
$s_{i}^{b}$ then
(4) $V_{1}arrow V_{1}\cup\{v(i, s_{i})\}$ ;
(5) $V_{1}arrow V_{1}\cup\{v(1, s_{0})\};V_{1}arrow V_{1}\cup\{v(n+1, s_{acc})\}$;
(6) NDSL $E_{1}$ .
Procedure MAKE-NDSL NDSL . 1 bccaa
NDSL 5 .
148
$s_{o}arrow s_{2}arrow s_{3}arrow s_{3}arrow s_{1}arrow s_{acc}$
5: NDSL .
5LR (LRPT) ( Step 2. )
NDSL LRPT . LRPT , 4 $LRPT$[$i,j$ , si, $s_{j}$ ] $(i<j$ ,




Step 1: (LRPT )
(1) for all $1\leq i<j\leq n+1,$ $s_{i},$ $sj\in Q_{push}$ in parallel do
begin
(2) if $v(i, s_{i})\in V_{1}$ and ( $s_{i},$ $s_{j}$ , shift) $\in$ STTN then
(3) $LRPT[i, j, s_{i}, Sj].shiftarrow true$ ;
(4) if $v(i, s_{i})\in V_{1}$ and $(s_{i}, Sj, reduce)\in STTN$ then
(5) $LRPT[i, j, s_{i};Sj].reducearrow true$ ;
end
5 LRPT 6 .
reduoe: reduoe
6: LRPT
6 ( Step 3.)
, LRPT $v(\in V_{2})$ , LRPT
$e(\in E_{2})$ $G_{2}$ ( , 81 ). , $G_{2}$
. , $G_{2}$ , 2
.
, , pebble game $G_{2}$ $G_{2}$ pebble





LRPT 2 , e(\in
$E_{2})$ , $G_{2}=(V_{2}, E_{2})$ . $G_{2}$ ,
, .
[ 1] 5 LRPT $v_{1},v_{2},v_{3},v_{4}$ , , $v_{5}$ .
$v_{1}arrow LRPT[i, k, s_{i}, s_{k}].shift,$ $v_{2}arrow LRPT[i, k, s_{i}, s_{k}]$ . reduce, $v_{3}arrow LRPT[i,j,s_{i},Sj].shift$ ,
$v_{4}arrow LRPT[j,k_{Sj},s_{k}].reduce,$ $v_{5}arrow LRPTb,j+1,$ $Sj,$ $Sj+1$ ] $.shift$.
$v_{1}$ $v_{5}$ , LRPT 7(a) ,
4 .




[ 1] , 4 , $v_{3}$ $v_{1}$ shift
v4 v1 reduce . , e(v4,v1),
$e(v_{3},v_{1})$ , $E_{2}$ .
[ 2] $v_{2}=true$ .
[ 2] , 4 , $v_{3}$ $v_{2}$ shift
$v_{4}$ $v_{2}$ reduce . , $v_{3}$
$v_{2}$ $v_{4}$ $v_{2}$ $e(v_{4},v_{2}),e(v_{3},v_{2})$ ,
$E_{2}$ .
[ 2] $v_{1}$ $v_{4}$ , LRPT 7(b) ,
2 .
[ 1] $v_{3}=true$ , [ 2] $v_{4}=true$ .
2 2 ,
.
[ 1] $v_{1}=true$ .
[ 1] , 3 , $v_{3}$ $v_{1}$ shift
v4 v1 reduce . , e(v4,v1),
$e(v_{3},v_{1})$ , $E_{2}$ .
[ 2] $v_{2}=true$ .
[ 2] , 3 , $v_{4}$ $v_{2}$ shift




2 LRPT $e(\in E_{2})$ , LRPT
$v(\in V_{2})$ $G_{2}=(V_{2}, E_{2})$ . LRPT
, $E_{2}$ . , $E_{2}\subset$ (LRPT
) $\cross$ ($LRPT$ ) .
[ $G_{2}$ ]
Procedure $MAKE- G_{2}$
Step 1: ( $G_{2}$ $V_{2}$ )
$V_{2}arrow V_{1}$ ;
Step 2: ( $G_{2}$ $E_{2}$ )
(1) if 1 then
[ 1] , $G_{2}$ ;
(2) if 2 then
[ 2] , $G_{2}$ .
62 $G_{2}$
G2 pebble game .
pebble game , $G_{2}$ $(e(v_{2},v_{1}),$ $e(v_{3},v_{1})\in E_{2})$
$v_{2},v_{3}(\in V_{2})$ , $v_{3}(\in V_{2})$
, .
[ ]
(1)COND$(v_{2})arrow v_{1}$ , $v_{2}$ $v_{1}$ COND .
(2) $v_{i}=LRPT$ [$i,j$ , si, $s_{j}$].shift $LRPT$[$i,j$, si, $s_{j}$ ] $.reduce,$ $v_{i+1}=LRPT$ [$i,$ $k$ , si, $s_{k}$ ] $.shift$,
$v_{i+2}=LRPT[k,j, s_{k}, s_{j}].reduce$ , $v;\vdash v_{i+1}v_{i+2}$ , $e(v_{2}, v_{1})$ $e(v_{3}, v_{1})$




Step 1: ( 1: pebble game )
$G_{2}=(V_{2}, E_{2})$ pebble game TIC $G_{3}$
.
(1) $LRPT$[$i,$ $i+1$ , si, $s_{j}$].shift pebble .
(2)$repeat\log n$ times
begin
(3) $looparrow loop+1$ ;
(4) for all $1\leq i,$ $j\leq k\leq n+1,$ $s_{i},$ $s_{j,S_{k}}\in Q_{push}$ in parallel do
begin
(5) $v_{1}arrow^{\backslash \backslash }LRPT[i, k, s_{i}, s_{k}].shift\prime\prime;v_{2}arrow^{\backslash \backslash }LRPT[i, k, s_{i}, s_{k}].reduce’’$;
$v_{3}arrow^{\backslash \backslash }LRPT[i,j, s_{i}, Sj].shift\prime\prime;v_{4}arrow^{\backslash \backslash }LRPT\beta_{J}\cdot,$$k,$ $sj,$ $s_{k}$].reduce”;
$v_{5}arrow^{\backslash \backslash }LRPT[i,j+1, Sj, Sj+1].shift_{2}’’$
(6) if $v_{1},$ $v_{2},$ $v_{3},$ $v_{4},$ $v_{5}$ 7(a) then
begin
(7) if $v_{1}\vdash v_{3}v_{4}$ and $v_{3}$ loop–l pebble then
COND$(v_{1})arrow v_{4}$ ;
(8) if $v_{2}\vdash v_{3}v_{4}$ and $v_{3}$ loop–l pebble then
COND$(v_{2})arrow v_{4}$ ;
end
(9) if $v_{1},$ $v_{2},$ $v_{3},$ $v_{4}$ 7(b) then
begin
(10) if $v_{1}\vdash v_{3}v_{4}$ then
COND$(v_{l})arrow v_{3}$ ;





(12) for all $v\in V_{2}$ in parallel do
COND$(v)arrow COND(COND(v))$ ;
{ square}
(13) for all $v\in V_{2}$ in parallel do
COND$(v)arrow COND(COND(v))$ ;
{ square}
(14) for all $v\in V_{2}$ such that
COND$(v)$ pebble in parallel do
begin
$v$ pebble ;




end {pebble game $G_{2}$ . }
(15) V3\leftarrow \phi ( ); E3\leftarrow \phi ( );
for all $v\in V_{2}$ in parallel do
if pebbled(v) $=pebble$ then
$V_{3}arrow V_{3}\cup\{v\}$ ;
for all $e(v_{1}, v_{2})\in E_{3}$ in parallel do
$E_{3}arrow E_{3}\cup\{e(v_{1}, v_{2})\}$ ;
{pebble $G_{2}$ , TIC $G_{3}=(V_{3}, E_{3})$
. }
Step 2: Euler tour technique .
$LRPT$ [$1,$ $n+1$ , sO, $s_{acc}$] $.shift$ , Euler tour technique
, .





7 ( Step 4.)
Blacket Languages ,
. LRPT shift













[ Step 1 Procedure MAKE-NDSL]
Procedure MAKE-NDSL ,
$O(n)$ .
[ Step 2 Procedure MAKE-LRPT]
Procedure MAKE-LRPT , NDSL LRPT ,
$O(n^{2})$ .
[ Step 3 Procedure $MAKE- G_{2}$]
Procedure $MAKE- G_{2}$ , $G_{2}$ , LRPT 2
2 G2 , CRCW P-RAM[I]
$O(n^{3})$ . CRCW P-RAM CREW P-PRAM
[1] $O(\log n)$ $O(n^{3})$ .
[ Step 3 Procedure DELETE-STATE]
Procedure DELETE-STATE , pebble game .
pebble game activate , $O(n^{3})$ $\log n$ .
, pebble game square COND LRPT
, $O(n^{2})$ $\log n$ . , ,
Procedure DELETE-STATE , $O(\log n)$ $O(n^{3})$
.
[ Step 3 Procedure MAKE-PARSE-TREE]
Blacket Languages , $\log n$ $O(n/\log n)$
.
Procedure , LR
$O(n^{3})$ $O(\log n)$ .
9
, , $CR$,EW P-RAM LR .
, , .
, LR , ,
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